Three propolis samples from East Nile Delta, Egypt were collected. Propolis samples were investigated by GC/MS,103 compounds were identified, 20 being new for propolis. Dakahlia propolis was a typical poplar propolis but it contained two new caffeate esters and two new triterpenoids. Ismailia propolis was characterized by the presence of new triterpenic acid methyl esters and it did not contain any aromatic acids, esters and flavonoids. Sharkia propolis was characterized by the presence of caffeate esters only, some di-and triterpenoids.
Introduction
Propolis (bee glue) is a resinous hive product. It consists of exudate from plants mixed with beeswax and used by bees as glue in general-purpose as sealer and draught-excluder for beehives. Propolis has been long used in folk medicine of different nations as early in Egypt as 3000 BC . Egyptian propolis has recently become a subject of increasing attention for biologists and chemists (Hegazi, et al., 1993 (Hegazi, et al., , 1995 (Hegazi, et al., ,1996a (Hegazi, et al., , b, 1997 (Hegazi, et al., , 2000 Abd El Hady, 1994, 2000; Abd El-Hady and Hegazi, 1994; Bankova et al., 1997; Christov et al., 1998, and Kujumgiev et al., 1999) . Hegazi and Abd El Hady (2001) found significant differences in antimicrobial activity and chemical composition of Upper Egypt propolis. Thus, the aimed of this study was to determine the chemical composition, antiviral, and antimicrobial activities of propolis collected from 3 different provinces in the East area of Nile Delta, Egypt. 
Materials and Methods

Propolis
Propolis samples were collected from Dakahlia, Ismailia and Sharkia provinces east area of Nile Delta, Egypt. These samples were collected during March 2000.
Extraction and sample preparation
One gram of each sample was cut into small pieces and extracted at room temperature with 50 ml of 70% ethanol (twice after 24 hours). The alcoholic extract was evaporated under vacuum at 50∞ C until dryness. The percentage of extracted matter was as follows: Dakahlia propolis 0.8 g/dry weight, Ismailia propolis 0.33 g/dry weight and Sharkia propolis 0.40 g/dry weight. 2.5 mg of the dried matter was prepared for chromatography by derivatization for 30 min at 100 ∞C with 50 µl pyridine + 100 µl bis-(trimethylsilyl)trifluoroacetamide (BSTFA) and analyzed by GC/MS.
GC/MS analyses
A Finnigan MAT SSQ 7000 mass spectrometer was coupled with a Varian 3400 gas chromatograph. DB-1 column, 30 m ¥ 0.32 mm (internal diameter), was employed with helium as carrier gas (He pressure, 20 Mpa/cm 2 ; injector temperature, 310 ∞C; GC temperature program, 85Ð310 ∞C at 3 ∞C/min (10 min. intial hold).The mass spectra were recorded in electron ionization (EI) mode at 70 eV. The scan repetition rate was 0.5 s over a mass range of 39Ð650 atomic mass units (amu).
Identification of compounds
The identification was accomplished using computer search user-generated reference libraries, incorporating mass spectra. Peaks were examined by single-ion chromatographic reconstruction to confirm their homogeneity. In some cases, when identical spectra have not been found, only the structural type of the corresponding component was proposed on the bases of its mass spectral fragmentation. Reference compounds were co-chromatographed where possible to confirm GC retention times.
Viral strains
Infectious Bursal Disease Virus was locally isolated from Animal Health Research Institute, Dokki, Giza, while the Reo virus vaccinal strain S 1133 was kindly supplied by Animal Health Research Institute, Dokki, Giza, Egypt.
Evaluation of embryo infected dose fifty/ml (EID 50 /ml)
This method of titration of viruses was done according to the procedure of Anon (1971) . Ten fold serial dilutions of virus were made in phosphate buffer saline (PBS, pH 7.2) and inoculated into the allantoic cavity of 9 days old embryonated chicken eggs (obtained from Faculty of Agriculture, Cairo University). Five eggs were inoculated per dilution, each egg received 0.2 ml of virus inoculum. Inoculated eggs were incubated at 37Ð38 ∞C for 6 days, The inoculated eggs were observed daily for mortality of embryos. Determination of the 50% of embryo infected dose fifty titer (EID 50 /ml) was calculated after the method of Reed and Muench (1938) .
Antiviral assay
The antiviral activity of Reo and IBDV viruses was determined to evaluate the infectivity titer in embryonated chicken fibroblast. Primary monolayer cultures of chicken embryo fibroblast (CEF) cells were prepared in plastic plates (Falcon 3002, Becton Oxnard, CA) from 9 to 11 day old chicken embryo. Infected monolayers of CEF in microtiter plates (cloned five times) were inoculated with the Infectious Bursal Disease Virus or Roe virus. 0.2 ml of ten fold dilution of each virus in phosphate buffer saline (PBS, pH 7.2) were mixed with equal volume of 1/100 of the original propolis (100 mg/ml) propolis samples (from different provinces) and incubated for 30 min at room temperature. Then inoculated into infected monolayers of CEF in microtiter plates (cloned five times) with the Infectious Bursal Disease (Komine et al., 1989) and Roe virus (Taylor et al., 1966) in a dose of 50 µl/well to evaluate the infectivity of the virus as well as the antiviral effect of propolis. After 120 h., the cells were observed microscopically for their cytopathic effects. Monolayer cells were stained with crystal violet. The dilution which gave the lowest lethality was undertaken to evaluate the antiviral effect of propolis to IBDV or Reo virus The calculation was done according to the method adopted by Reed and Muench (1938) as the mean tissue culture infective dose fifty (TCID 50 ).
Antibacterial assay
Two bacterial strains were used: Staphylococcus aureus (209) and Escherichia coli (H-480). These bacteria were kindly supplied from Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria. The bacterial suspension was prepared and adjusted by comparison against 0.5 Mc-Farland turbidity standard (5 ¥ 10 7 cells/ml) tubes. It was further diluted to obtain a final of 5 ¥ 10 6 cells/ml. Staphylococcus aureus was enriched on polymyxin agar (Finegold and Sweeny, 1961 ) as a selective media while E. coli was enriched on MacConkey broth. Both bacteria were subcultured on nutrient broth for further bacterial propagation (Cruickshank et al., 1979) . The broth was inoculated by the 0.20 µl/10 ml broth either with Staphylococcus aureus and E. coli, then added 40 µl of 20% propolis. The tubes were incubated at 37 ∞C for 24 h. The growth of control bacterial strains as well as inhibitions of the bacterial growth due to propolis were measured by turbidity at 420 nm wavelength. The mean values of inhibition were calculated from triple reading in each test. The minimum inhibitory concentration (MIC) of propolis was determined by the ten-fold dilution method against bacterial strains in in-vitro (Hegazi et al., 1996a) . Data were analyzed statistically using student "T" test according to Senedcor (1961) .
Antifungal assay
The antifungal activity of propolis was carried out as described in British Pharmacopoeia (1968) against Candida albicans (562). Candida albicans was kindly supplied from Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria. . Sabouraud's glucose agar and broth inoculated by the spore suspension (0.20 µl/10 ml). Then added 40 µl of 20% propolis. The tubes were incubated at 28 ∞C for 48h. The growth as well as inhibition were measured as turbidity at 420 nm. The mean values of inhibition were calculated from triple reading in each test. The minimum inhibitory concentration (MIC) of propolis was determined by the ten-fold dilution method against Candida albicans in in-vitro (Hegazi et al., 1996b) . Data were analyzed statistically using student "T" test according to Senedcor (1961) .
Results and Discussion
Propolis samples were collected from three provinces in East area of Nile Delta region, Dakahlia, Ismailia and Sharkia, each of them characterized by some types of predominant trees or shrubs. These samples were extracted at room temperature with 70% ethanol, the extracts were silylated and subjected to GC/MS analysis. The results obtained are summarized in Table I . The three propolis samples showed qualitative similarities in 3 compounds: palmitic acid, oleic acid and glycerol, the concentration of the first two acids was significantly higher in Dakahlia sample, while glycerol was significantly higher in Ismailia sample.
The Dakahlia sample showed the presence of the characteristic groups of poplar propolis. These groups are aliphatic acids, aromatic acids, aromatic acid esters and flavonoids and it was also characterized by the presence of some triterpenoids. From the aliphatic acids, it contained a significant concentration of palmitic, oleic, stearic, tetracosanoic and hexacosanoic acids. The Dakahlia sample showed high concentrations of the following aromatic acids: benzoic, cinnamic, trans-p-coumaric, 3,4-dimethoxycinnamic, ferulic and caffeic acids. Between the 19 esters identified , the Dakahlia sample was characterized also by the presence of 11 caffeate esters, from which two are new to propolis: tetradecenyl caffeate(isomer) and tetradecanyl caffeate. It also contained some triterpenoids, from which two are new to propolis : lupeol and α-amyrin. In contrary to Dakahlia sample, the Ismailia sample did not contain any aromatic acids and aromatic esters (except phthalate ester) and flavonoids (except hexamethoxyflavone). It contained 6 aliphatic acids from which three are new to propolis: pentonic acid-2-deoxy-3,5-dihydroxy-γ-lactone and its isomer and 2,3,4,5-tetrahydroxypentanoic acid-1,4-lactone (isomer). Also it was characterized by the presence of 5 new triterpenoids to propolis: four 3-oxo-triterpenic acid methyl esters belonging to oleanane and ursane types and one triterpene from the -amyrin type. Four new sugar and sugar derivatives have been identified in Ismailia sample: galactitol, gluconic acid, galacturonic acid and 2-O-glycerylgalactose. Also 1,2,3-trihydroxy butanal (isomer), 1-methoxy-1,3-dihydroxypropane and dihydroxyacetone dimer were identified for the first time to propolis. Sharkia propolis is extremely different from the Ismailia sample. It shared with Dakahlia sample 6 aliphatic acids, 4 aromatic acids and one flavanone (pinobankasin). It was characterized by the presence of caffeate esters only (8 esters, from which 2 are new to propolis) as well as 3 diterpenes, 5 triterpenes and 2 flavonoids. It was also characterized by the presence of three isomers of myristicin.
From the above mentioned data it is clear that Dakahlia sample is a typical poplar propolis (Christove et al., 1998 , Hegazi et al., 2001 . In this investigation 65 compounds were identified in the Dakahlia sample while in Christove's study there were 39 compounds. The study of Christove et al., 1998 was done on poplar sample collected from Banisiewief province (Upper Egypt) while Dakahlia is located in the East area of Nile Delta region. 
17 Ð a TIC = The ion current generated depends on the characteristics of the compound concerned and it is not a true quantitation. b For the first time in propolis.
There were some differences in the chemical composition of these two poplar propolis samples, these variations are species specific. Four triterpenic acid methyl esters belonging to ursane and oleanane types were identified for the first time in propolis. Ismailia province is rich with Eucalyptus trees, so these triterpenoids could originate from this plant. Younes et al., (1986) isolated some ursonic acid derivatives from the leaves of Egyptian Eucalyptus rostrata. Contrary to the propolis sample collected from an Eucalyptus forest in Sao Paulo , Brazil investigated by Marcucci et al. (1998) which contained aromatic acids and esters and did not contain any triterpenoids. In this investigation, the Ismailia sample contained new triterpenoids to propolis and did not contain any aromatic acids and esters.
Embryo infected dose fifty/ml (EID 50 /ml) of Infectious Bursal Disease Virus was 2.8 ¥ 10 7 (viral particles), while embryo infected dose fifty ml (EID 50 /ml) of the Reo virus vaccinal strain S 1133 was 1.03 ¥ 10 8 /ml. Propolis samples from Dakahlia, Ismailia and Sharkia provinces in the East area of Nile Delta, have been investigated to determine the minimum lethal dose of the propolis on embryonated chicken fibroblasts which revealed that its dilution of 1/100 of the original propolis (100 mg/ml) gave less mortality, no cytopathic effect on chicken embryos fibroblast. The effect of propolis on the infectivity titers as measured by the mean tissue culture infective dose (TCID 50 ) of IBDV and Reo viruses is illustrated in Table II . It was clear that all propolis samples from different provinces revealed reduction in the infectivity mean titers of the IBDV and Reo viruses. It was obvious that the reduction varied from propolis sample to another. Dakahlia propolis gave the highest reduction (calculated as the mean tissue culture infective dose fifty (TCID 50 ) as 1.1 ¥ 10 3 /ml against IBDV while Ismailia propolis showed the highest reduction of 3.3 ¥ 10 4 /ml against Reo virus (calculated as the mean 50% infective dose for tissue culture TCID 50 ). But Sharkia propolis showed a moderate activity against both viruses.
Regarding to the inhibitory effect of propolis on replication of IBVD and Reo viruses, it was clear that propolis induced different variations in the inhibitory effect of both viral strains. Propolis induced inhibitory effects on small pox vaccine virus (Ktivotuchko et al., 1975) ; influenza virus (Maolova et al., 1985) ; Newcastle disease virus (Hegazi et al., 1993) ; herpes simplex virus (Amoros et al., 1994) , rift valley fever virus , HIV (Faff and Hiszem 1998), avian influenza virus (Kujumgiev et al., 1999) ; and infectious Bursal disease virus and reo Virus . The infectivity of both viruses was reduced, but this reduction was varied according to the propolis origin. The reduction of the infectivity depends on the chemical composition of different propolis sample collected from the three provinces and confirmed by the chemical analysis in this investigation. These findings of the difference in the chemical composition were previously reported as considerable difference in the biological activities (Kujumgiev et al., 1999) .
The antimicrobial activity of propolis collected from three provinces of East Nile Delta, Egypt against Staphylococcus aureus; Escherichia coli, and Candida albicans are recorded in Table III . All propolis samples showed an inhibition in the growth of all examined bacteria but the inhibition varied according to the propolis origin. It was obvious that propolis collected from Dakahlia had the highest antimicrobial activity against Escherichia coli and Candida albicans. But Sharkia propolis had the highest antimicrobial activity against Staphylococcus aureus. The variation in the antimicrobial activity seems to be due to the differences in the chemical composition of different propolis samples. The highest antimicrobial activity of Dakahlia propolis to Escherichia coli and Candida albicans probably attributed to the presence of some aliphatic and aromatic acids, eleven caffeate esters; triterpenes as (lupeol, cycloartinol) and flavonoids as (pinostrobin, pinocembrin, pinobankasin, pinobankasin-3-acetate, chrysin, galangin and 5,7-dihydroxy-3-butanoyloxy flavanone). While Sharkia propolis had the highest antimicrobial activity against Staphylococcus aureus due to the presence of caffeate and phthalate esters, di and triterpenes as (pimaric acid, abietic acid, lanosterol); flavonoids as (pinostrobin chalcone and pinobankasin) and three isomers of myristicin. The results of the antimicrobial activity of such propolis samples are in agreement with the findings of Mertzner et al., (1979) who found that the antimicrobial activity of propolis can be attributed to its components as pinocembrin, galangin, pinobanksin, pinobanksin-3-acetate, p-coumaric acid benzyl ester and caffeic acid esters. Relatively good antimycotic activity was previously identified in the Egyptian propolis by Abd El Hady (2000, 2001) . Also Kujumgiev et al., (1999) found that all investigated propolis samples were active against fungal and Gram-positive bacterial strains.
The comparison between the activity of different therapeutic agents (against bacteria and fungi) as tetracycline and ketoconazole in relation to different propolis samples revealed that the propolis samples effectively inhibited growth of the pathogens. The minimum inhibitory concentration (MIC) of propolis samples was determined by ten-fold dilution in-vitro against Staphylococcus aureus, Escherichia coli and Candida albicans. The results of MIC are illustrated in Table III . There were differences in their minimum inhibitory concentration as indicated by the difference in chemical composition determined in this study. The MIC
